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Bropaii Me}KAyHapQAHaR KOHijiepeHpR 
OpraHHsapH 06i)eAHt{eHKbix HaiiHii 
no npHMeHeHHH) aroMHOil aHepraa 
B MKpHhlX AGHHX 


A/CU1J1''/1 5/p/ 2295 
II3SR 

ORIuIllAL-.RUSSlAi; 


He noA-^GHiMT oriiauJCHMK) ao o(|)HAMaabHoro coofiuxcHMn Ha KoH(|)opeiiiXMM 

BUJIEJIEHME OCl^OJlOMmJX PAJIMOAI^THEIIblX 3JIEME1T0B 

H.E.BperaeBa, .B.M.JIeBWH, r.B.Kopnycos, II.!.l.MaHLKo, 
E.K.BoraMeaa 

BBe;i,eHne 

MHorwe pa;inoaKTHBHHe npo/iyKTu ypana, oOpaayioiRHecfi npn 

padore n^tepHHX peaKTopoB, HauiAii niHpoKoe npHMeneHHe KaK b bmab mb- 
MBHUX aTOUOB, TBK H B BHJte MCTO^HHKOB HBJiyweHHfl B CaMbIX paoAW'^iHfcJX 

oipacJiflx nay'KM h lexHiiKH (i). Macib bthx GAeMeHioB yse ce2Rac npo- 
H3B0AHTCfl B npoMbifflAeHHLix MaciuTaOax. 

KaK bhj;ho m 3 ladA.l, r;ie npwBe^ieHH Ba;sHeJSuine m 3 npoflyKTOB ;ie- 
jieHijH H HX ocHOBHiie xapaKiepHCTHKH , HandoJiee pacnpocTpaHewHUMH 
(no aKTWBHocTa) flB/ifliOTCfl ♦•Y , 

Rh’/ C5'”,T’', N6’*; 

npMMeHeHHfl B Ka^^eCTBe HCTOMHHKOB MSAyMGHMfi (mTO n03B0JIiIT ViC- 
noAbooBaxfc sHa^HTeAbHoe KOM^ecTBo npojyETOB 4i;eAeHHH) HaHOoABiuee 
snaMeHHe HMewT UsoTona, odpasyioinHeca b JiociaioMHo Ooabdimx kojih- 
tjecTBax H HweioinHe He camdikom KoporKHvi nepHo;i noAypacna;ia. Bo se- 
nocjie^tHero BH;i;eAHiDTCfl usoTonu h C6 . Ohm npeji- 

ciaBAfiiOT npeKpacHyM waTepna;! npwroTOBjieHHfl mcto^hmkob 
H -HBAyMCHUfl npOAOASHTeALHOrO XCeMCTBHfl, Kpowe P'V , HCTOR- 

HiJKaMM <5 -HBAyMeHHB MOPyi CAyraiB M . CpeAM 

asjiy^SLTejiePi, Kpowe ,BiiijieAflioTCfl Ce 

m IIoc-'iejiHMil npejiCTaBAHex HHxepec 

dAaroAapfl CBoewy wArKowy Koxopoe ughho jie- 

^^eKxocKonHM JiexKMX MaiepwaAOB h Me;3.imHHCKoM raMuarpacpKiH. 

B Hacioflmee cpeMfl BnoAHe onpaBjiaHUbiM vi uejiecoodpasHWM BBAAei- 
|25 YEAR RE-REVIEWl 
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OTHOCHieJIiHaa aKTUBHOCIt, B % OCHOBHHX pa^lHOaKIMBHUX 
OCKOJIOWHHX 3;ieMeHT0B 
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CH n 3 B;ie^ienHe i3 Oo/itiuHX Maciuxadax h3 otxoaob, co;].epjicaiHMX ripojtyKTU 

9o Pp ''A/ Uu'*'' Y'-^' 

Ae;ieHHfi, pajuiowooTonoD U6 , px , ^ ’ ■ - 

TexHOJiornMecKoii ciopone oioro Bonpoca h nocBiiuiOH HacTOfliuwK 
^OKJiajt. 

D COOTBOTCTBHM C C 0,11,6 piKaHWeM 01,11,6, a bHlJX pajiWO 3/ieMGHTOB B pa3- 
,nHyHUX CUpbeBUX HCTOMHHKaX BblAeJIGHHG uejiGcoodpaBHO npOH3- 

BO^liHTb OTjl6/ILHO OT ^pyTHX HSOTOflOB. Bce OCTa/lBHbie paAMOM 30 TOnLI 
MOKHO W3B,lieKaTi> H3 O^HOro M TOTO JKG CUpbll. 

Eji,MHCTBeHHoe M 3 BecTHoe HaM noApoCHoe onucaHne TexHo/iornMecKnx 
MeTOAOB BU,ii,e,iieHHB 3JieMeHT03 npo,ii.yKTOB Ae,aeBMH (npoMe ue3Hii, xexHo- 
,aoriin noTiyaoHHH KOToporo onucaHa J^oBoabHo nojipoc3Ho) coji,ep/iCMicfl b 
CTaxbfix Panna (2). 

TexHo/iomwecKaB cxewa, oniicaHHafl 3 tmm aaiopoB, npeAycwaipH- 
Baromaa KOMruicKCHoe Mcno/iboOBaHiie pa^HoaKiHBHoro cupbfl , ocHOBaHa 
r,aaBHUM odpaaoM Ha oca, 2 i,MxeabHbix onepauHfix m xpowaiorpa^MH. RociieA" 
Hee flB,afleiCf! nejiocTaiKOM cxeMu, nocKo,iibKy npMM6H6HMG OoJibinoro 
,iia onepauHH ocaiic,ii;eHiw h KpHCxa/uiMsauwH ^nejiaei lexHo/iornMecKHK npo- 
uecc rpoM 03 ^,KHM H noHHiicaeT ero npon 3 BOAMiexibHocTb, a MeTO,Hbi xpo- 
Maiorpa^HH Ha opraHWMecKHX cMOJiax, Kan npaBn/io, HenpuMeHMiiu k 
pacTBopaM BbicoKoM yA6/ibHoH aKTMBHocxH BCJiejiciflHe pai;HaunoHHoro 
paspynieHHfl cmo;i. 

npH paBpadoiKe Meio,itoB BUJiejieHHfl pajiHos/ieMeHxoB — npoji;yKTOB 
Ae,rteHIIfl - MH HCXO,HHM H3 C/ie^yiOmHX ,HByX OCHOBHUX npeOTOCHJIOK. 
npewe Bcero yMMiUBajiacb Heodxoj,MMocTb nepepaOoTKH cpaBHwxejibHo 
dOJiblDMX KOMMeClB HCXOJlHOrO CHpbB C BHCOKOR yAG/lBHOil pa,H30aKTHB- 
HOCXbK), B CBfl3H C MBM BCG OnepaUHH ,ll,07[EHbI dHIb BOSMOXCHO (30,1166 
IipOCTblMM, AOCXaxOHHO npOH3BO,Ii;MTe,nbHbIMH H He Tp6C3y lOUlHMW C/IOXCHOrO 
odopyAOBaHHfl, IIooTObiy mu coh,iih HeHe,ii6coodpa3HUM, HanpwMep, npwue- 
HeHHe xpoMaxorpacJiHMecKHX Meioj^os, a nom/iM no nyin iicno,iib30BaHiifl 
ocajiHie,nbHux onepauHM h ocodGHHo khakocthoK OKCTpaKnwH. IIo xoM kg 
^ pH’^MHe MU 0TKa3a,aMCb ox (|)HJibipoBaHMH hjih ueHxpnc|)yrHpoBaHiiH 
pa3,ne/ieHHB $a3, orpaHuHHBancb bo bcgx cjiynanx oiciawBaHneM m ^ie- 
KaHxamieii. 

BiopuM ycjioBweM, k 3 Koxoporo mu hcxo^wm, HB,iiflexcH KOMnjieKC- 
khJI xapaKiep nepepadoxKH. npM kotodom bog DJieMeHxu Buji,eMH3xcH no 
B03MOIHOCTM W3 ojiHoM H xoii xcG noppHW MCXoAHoro MaxepMajia nyxeM 
nocueAoBaxe/ibHoro pa3,ne;ieHHfl m KOHueHxpwpoBaHHfl . Taxan KOMnJieKC- 
Hafl cxeMa, homhmo oneBMAHUx oKOHOMHHecMX npeHMymecTB, ,ne,iiaex bos 
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uoKsiwM noJiy’iOHHG payiMOD/ieMCHTOB, cojiepKauiMXCii d mcxo;i,iiom cbipte b 
ueoLwa ua/iwx oTiiocHxe/ituux KcnueiiTpauMfix f "'’['pm/ep, ), bu- 

.nO/IGHlie KOTOpUX lienoCpCPi,CTBGHtlO iia OMOJlbilOi! nopuwii CWpbH MOrJIO du 
OKasax BC'i iiepe Jiecooc5paoiiMiii. 

B cooTBexcTDHM c HOC xaiiJieHHoii 3a,ua^iC'li ocoOoe BnwMaHHe yjj,e;w- 
;iocb BUne/ieHHio pa,ii,ao'a;iei.ieHxob, od/ia^aKnuHX Oo/ibUJin.; nepHOAOM no;iy- 
paciia,JUi> OjuiaKO rionyxiio pema/iacL sajia^a Du;j,e/ieHH)i n iieKOTopux 

KOP 01 K 0)i£H By IHM X pa^ll 0 S/IGMe H X OB . 

PaapadoiaHHaj! cxewa npe,ii,yci,iaipHuaeT oosMoaiHocTb rioc/icaoBaie/ib- 
Horo Bcex pa;two3;ieMC'''TOB, oainaKO MoBJie^iemie AOJirorajDy- 

lyix paAHooJieMei-iTOB ue/iecoodpaatio nponsBOAUxB M3 pacTBopoB, npeAsa- 
pwTe/ibHo BbuepKaHHux B TOMeHMe I- - 1.^,5 ;]eT, a M3B;ieM8HMe KopoxKo- 
JiCHByiHMX - H3 CBeKHX paCTBOpOB. 

1, Odinaa cxena nepepaooxKH m npejiDapHTe^iBHoe 
rpyrmoBoe pasyie/ieiiMe 

riepBiiMHOM onepauMeii nepepadoxiai MCXojiHoro pacTBopa, coAap^Jaute- 
ro ace npoytyKTu K'/ieHMH, HOKoiopoe Ko;iH^ecTDo MaKponpMMScefi, a 
TdK.Ke npojtyKTw KopposiiM annapaTypbi,jto;iMHa JiB/iHXbCfl onepauHH rpyn- 
noBoro p:a3;te;ieHPiB. TaKoi; nepBUMHoii rpynniipoBra h KOHpeHipMpo- 
saiiBii DJier.eHTOB iiaiiM paspadoxaH Mexoji, ocHOBaHKuR na coocaiaeHMW 
p/iaa pa^i,i !0 3;[e?;eKT0B c oKca;iaTow Ka/tbUMfl. 

ripe/,BapHTe;ibiiue iicc./iejioDaHHfl, npoBeAennue c ocaAKawH KapdoHa- 
TOB, cy/ib-vaTOB, xpowaxoB, HUTpaioE, (liocpaTOB, rappooKMceK pa^a 
aeia/i/ioB noKasaxiM, mto nawdoTiee npwroAHbiM ji,an peibeHMH nociaB^TeHHOfi 
Ha:';! 3ayia«M HB.ajicTca oc&aok oiccajiaxa Ka;ibPHa. C dtmm oca^iKOM xopo- 
:!!o c:ooca;:;,ii.aHTOH cipoHUMfi, peii,K03ei.;e.TbHb!e o/ieMeHxu h MXxpHfi h njioxo 
- -iX'diXTe |^-Mo;iy'!are;!n: m-ipKoHMii , HHodw;;, pyxeHHR. 

TaKMt.i odpa.>Oi'.i, I'cno/ibsya 3tot ocaAOK, kio^ho npe;;BapHTe;ibHo 
pa3/;e/iHTB ocKO-Bo^na-ie ojiebieHibi na ;tBe rpynnbi; ojiHy, cojiepHaBiyio 
CTpoHLiMi'i 5 HTTpMM H pejiKiie SGiaJiB, H Apyxyio, coAepsaEiyiQ uhpkohhH , 
liHodw:: m pyTeiiiiH . Onepamifl ocaxueriMH oKca/iaia Ka/ibUMB Becbwa npoc- 
TCi : ocapioK xopoLuo OTCxaHBaexcfl, 3aHMi.:aex ua/ibii-i odxeM. h ^ajibHeii- 
xan iiepopadoTKa cro He BuywBaex ocodbix saipyiiHeHHi-l. I'^a/ibimFi b 
y:-vK:CTDe Hociirexai BadpaH b cbhsh c xei:, hio oh coj^eoKHTCB ( b hg- 
5i"''I!'ITe;ibHL!X KO/iJTHeCTBax) B MCXOJIHUX paCTBOpaX M, KpOHe xoro, OKa- 
cuikieTCH iio/ieai-MM Ha jbajibHei'iBiMX oxanax nepepaCoxKM. 

l;';aDeJiebOKi!C;i.Mi; Ka/rbUHil OTHOCiixc:-: k mhc.iy tpv v.'OPacxBonimmx 
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BemecTB. liJiaro^ap^J a'-TOMy ocaweHHeM oKcaMxoM mohho j;ocTHrHyTb 
bucokoH cieneiiH BujiejieHMfl Ka/itunn b ocbaok ^aace b c;ia(5oKMc;iux 
pacTEopax. M3 'jjieMeHTOB, npHcyicTDyiomMX b pacTBope b bmab pa^tHO- 
aKTMBHhlX HSOTOnOB , CipOHUHii, Oapufi , BC6 peAKOBGMGJlBHLie BJIGMeHTbl H 
MTipuM ocipasyioT HepaciBopwMue oKca^iaiu. C hbOhtkom oKca/iai-HOHa 
pe^rae aeMJiM h httpmh odpaspi cpaBHHTejiBHo npo^Hue KOMn/ieKCbijUio 
npw onpejiejieHiibix ycjioBMax moigt npHsecin k noTepG btmx g.'igmghtob, 
HuodHii, lyipKOHHii w pyieHiiM odpaayioT BectMa npovHHe KOMnjieKCHHe cog* 
JtMHGHHfl C OKCaJiai— HOHOM M BC/IG^CTBHG BTOFO npaKTHMGCKM HG nOFJlO- 
maETCfl ocaAKOM. 

npOMHUe KOUnJIGKCHUe COG^bHHGHHfl C OKCa;iaT-HOHOM odpasyGT TaKKG 
ffiGXGBO, ^TO cnococScTByei cdpocy gfo c ;{eKaHTaTOM,coAepKamHM mipKO- 
HHMj HHOChM M pyTGHHM. Hoc JIGJbOBaHHG BaXBaia CipOHUHfl ocaj^KOM oKca— 
jiaia KajiLiWfl noKa3aJio,MTO CTeriGHi, saxBaxa saBHCUT ot KOHUGHipaBHH 
oKcajiaia b pacTBopG, Bospaciafl c pocxoM noc^G,AHGM 0,5-0, 6 Ht 

(pwc.I) npw pH 4-5. Hpn j;axbHGiiiiiGM noBUiueHMH KOHUGHipamiH hohob 
oKcaMxa AOJifl ocaJiweHHOFO cipoHUHfl Ma;io mbmghbgtcb. 3to odtACHfleT- 
cfl TGM, MTO npw yicasaHHUX yc;ioBHflX npaKTHyacKH bgcb Ka/ibawM nepe- 
xojiHT B oca;i;oK. CoocasflGHMe oKcaJiaios Ka;ibunfl h ctpohuhh no^i^HHAGT 
cfl BaKOHjf XjionnHa hbomop^hofo coocasflGHHB. CjiejioBaTejibHo, npH 

nOJIHOM BMAGJIGHHW KaJIbPWfl X^OTOGH dUTb BOJIHOCTbD BHUG^GH H CipOHmiM, 
C yfiG/IH^GHUGM KOJIHMGCTBa KaJlBUHfl COOCaSCAGHUG CipOHUHB TaKJKG 
yBeM'l5rBaGICfl,npH'^GM BTO yBG^HMGHHG npOHCXOAHT HaMdOJIGG HHTGHCHB- . 
HO ;io 0,075 r-3KB KaamiiH Ha 'Lji pacxBopa. 

C pocTOM KOHHGHTpauHJi oKcaiiaxa aaxBai pGji,K 03 eMe;iBHux bjigmch- 
tob h PixipHH BHa^ajie BOBpaciaGx, .nocTHFaei MaKcuwyMa, a saxGM 
bhobb y ueHBBiaGTCfl , mto ofiyc^ioB.ieHo odpasoBaHUGM paciBopuMHx oKca- 
MTHUX KOMnJIGKCOB 3THX BTtGMGHTOB. JlexaJIBHOG HSyMeHHG yCJIOBHH OCaJK- 

nocBG;i.HHX noKasajio, mto cymGCXByex onxHMaJiBHafl odJiaciB koh- 
UGHxpaujiJt oKca^aia (0,05—0,2 h.), cooTBexcTByKHiafl MaKcnMa;ibHOMy 
H3BJlGyeHHl' pejlKHX SeMGJIb H HXXpHfl (pHC.2). 

yCXaHOBHTb paCTBOpKMOCTb OKCajiaxa CXpOHUHfl B HSdUXKG OKCaM- 
xa 3a C'lGX B03MOS£H0r0 OdpaSOBaHHfl KOMn;ieKCHUX COeJtHHGHHll HaM HG 

yjia;i 0 CB, llHa'je odcxom ;beJio c pe^KoseMejibHUMH 3 ;ieMeHxaMM h wixpu- 

GM. nOBGlGHiie peAKOSGMGJILHHX BXeMGBTOB paCCMOTpHM Ha npHMGpG XpGX- 

DaJiGHXKoro irepHH = Kax hsbgctho (3) sXpexBajiGHTHHf} uepufi odpasyei 
pflfl coejiHHeHiiM c oKcaMi— hohom: 


[Ce(C,0,f ; [Ce(CAy';Pe(C.0.)33' 


X 
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C KOHCTaHTaMM HeCTOHKOCTH, BeJIWMMHbl KOTOpHX: 


K. 


ifi[Cec,o;r' 


-3,0-10 


-j 


J,[CeCC,0,)J 


= 3,3-(0''' 


K 


3 


!f3pe'"Jc»oA 




yKasuBaiOT Ha doiiLuiyio npo^iHocxb npMBe^teHHUX coe^;HHeHHM. Kpowe loro, 
uepHH oOpaayei c oKca^aioM HepaciDopHiaa^i ocaj;oK, npoH3Be^eHne 
paCTBOpHMOCTH KOTOpOTO XapaKTepHSyeTCfl BeJIMMHHoii 
CyMMapnan pacTBopMMocTt rpexBa;ieHTHoro aepufi b paciBope, co;?ep«a- 
ineM oKca;:aT-HOH, MoseT duiB BtipaiiceHa c;iejtyiDinnM ypaDHeHHen; 



h 2 

^1^2 3<^3 


Q 


C,0^ 


1 


we ^ - npoH3Be;;eHHe pacTBoptraocTH oKca^iaia qepHB, h 

KOSQXifflpj-ieHTH aKTHBHOCTW OjtHO- M XpeXSapH^HblX HOHOB, ^<4 , H 
KOHCXaHTK paDHOBeCHB KOMriJISKC OOdpaSOBaHMB H Q(^q -aKTHB- 

HocTL 0Kca;iaT-HOHa. AnaxHs axoro ^paBHe.HHfl noKa3HBaex,'iTo npH 

OOJIBUJHX KOHpeHXpaUMX OKCaMia q » } paCXBOpWMOCIB 

uepMfl BoapacxaeT c pocxoM aKXMBHocxM 0Kca;iaxa no cxeneHHOMy saKony . 

OicDjia c^ie^yeXjMio ecM b c.iiyMae cxponpufl noJiHoxa ocaMeHM 
HenpepuBHo BospaciaeT c pocxoM KOHneHxpauHH hohob 0Kca;iaTa,To to 
pejiKi^x 3eMe;ib aoji^xhh cymeciBOBaii. oniHMa/ibHbie yc;ioBHfl, oxseyaiointie 
MaKCMMaxbHoi! BeMHHHe cocaxweHMfl. H j;ei1cTBHxe;ibHo, npn onpeAe;ieHHoi3 
KOHueHTpauMH oKca;iaT-noHa cxenenb ocaswenMB pewix seuejib ^ocxHraex 
MaKCHMyMa. Bmue n HHKe oiofi KoHueHxpauwn cieneHb KSB/ieMeHHH pe^o- 


3eMe;iBHUx ojieweHioB naji;aer, 

B npncyxcTBMW cojigm naxpuH b jiocTaTOHHo bucokoH KOHueHxpapHH 
K yKaaaHHbiM ^po^eccaM jtodaBMeicfl hobuJi - saxsai ocajiKOM K0Mn;ieKc- 
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HUX OKCaMTOB pejtMX seMe/lL, B CBHSM C mom Ha KpHB0il SaBHCHMOCTH 
creneHM H3B;ieMeHMB ot KOHueHTpauHH hohob oKcajiaia noflB;ifleTCH mh- 
HHMJ/M. JlonO/IHHie/ILHbie 0C/IO5KHeHHfl BHOCHT KHHeXMKa KpHCTa/IJIHSamiH H 
peicpwcTa/iJiHsauHn h T.ji,. PaMKH Hacxoflmero coodmeHwfl He nosBOJiflDx 
OoJiee ji;eia;iBHo ociaHOBwitcH Ha, bxhx sonpocax, lax le KaK m Ha 
ipaKxoBKe MexaHHSMa saxBaia paAnouepnH oca;tKOM oKcajiaxa KajituHA. 

Ha ocHODe peayjiLxaxoB Hcc;ie;i,OBaHHfl coocaweHM npo,nyKxoB Ae- 
jieHHH c oKcajiaxoM KaJibmifl Cujia no^odpanu yc;iOBHH Hawdo/iee no;iHoro 
H3Bjieyei!Hfl cxpoFimifl H peAKoseMe/iBHUX 3;ieMeHxoB, IlecoMneHHo, flajs- 
Hefluiee sHaMeHHe am ocas^eHM oKcajiaxa Ka;iBUMB h MSBJieMeHUH ocko- 
jio^Htix ojieMGHxoB HMcex pH pacxBopa. ripewe Bcero, ox pH saBHCHx 
KOHqeHxpapwB hohob oKca/.axa (b ciiJiy MSMeneHMfl cxeneHH ^iwccouHaunH 
iiiaBe,neBOH KMC/ioxbi) h, c ji 041,0 Bax bjibho, Bce paccMoxpenHue Bbiuie npo- 
qeccbi coocaafleHHH . KpoMe loro, Be;iHMMHa pH oxpaisaexcfl Ha cxpyKxype 
H $H 3 ilK 0 -XHMHHeCKMX CBOHCXBaX 0Ca,IJ,Ka, HXO OMeHB BaKHO AJIH XeXHOJIO- 


HaudoJiee y,D.o<3HUM oKasajiocB npoB 04 iHiB ocas^tenwe oKca.aaxa Ka;iB- 
UHfl B KHiepBa/ie pH 3-5, 

Ebi,no ycxaHOBJieHo xaKJfce, qxo MHHUMajiBHoe KOMHeciBo ^todaBMeiiOn 
ro Ka;ibiiHfl, jiocxaxoMHoe ocawHUH peflKwx 3euenh h hxxphh, coc- 
laB/iflex 0,075 t-okb/ji, x.e. xo se, ^ito ocasfleHHfl cxpoHUKB. 

BepxHHH rpaHHqa HHxepsaBa KOHueHxpauuM oKcaBaia, cooxBeiciBy- 
lomero MaKCWMajibHOMy HSB^e'ieHHio pe^iKwx sewejib h hiiphb b yKaaaHHOM 
Buiue MHxepHa/ie pH, paBHa '~'0,2 h. KonueHipauMH see oKca;iaxa, 4 i;ocxa- 
loVHaH B 3XHX ycjioBWHx npaKXH'iecKH no/iHoro Bbme;ieHHfl expoHuna, 
paBHa 0,5-0, 6 h. npMcyxcxBue b pacxBope scejiesa yweHbuiaex ,no;iio sax- 
Baia KaK CipoHUMB, XaK H pejlKMX SeMGBb B CDH3W CO CHMKeHHeM KOH- 
HeHXpapMH CDOdOJtH.'lX HOHOB OKCBBaxa BCBeXlCTBHe OdpaOOBaHMB npOMHbIX 
oKca/iaxHbix KounBexcoB seBesa, mto 4]io;i2CHo yMHXhiBaxbCB npH pacBeie 
KOMMecxBa oca4tHTeBH. 

KaK bh4i;ho h 3 CKasaiiHoro Buuie, b odBacxH KOHneHxpauHM oKcaBaxa, 
oxBevaDmeH Hando^iee noBHOMy H3BJie'ieHHD pe^KHX seMejit, HSBJieqeHne 
cipoHiiMH MaBo, H Haodopox, Dpn BtJcoKHX KOHueHipapHflx oKcaBaxa, 
odecneMMBaioiimx nojiHoxy BU4i;e/ieHHfl expoHUHfl, saxBai oca^Kow pe^Kose- 
MGBbHHX BBeMeHXOB HH30K BCJieflCIBHe OdpaSOBaHHB paCIBOpHJalHX KOMH- 
BeKcoB. Hooxouy am noBHoro MSBBeMeHUB b o 41 HoM onepauHH pejiKMX se- 
Mejib, mxpHfl H CTpoHUHfl HaMH dbiB paspadoxaH cnennajibHHi'i pesKM 
ocasAGHHH, odecne'iHBaioiiiHii ojXHospeMeHHoe HSBjieqeHne Bcex yKasaHHHX 
SBeMeHxoB. Ho oiowy peKHuy BHa^a/ie npoMSBojiHxcfl ocaaej^eHHe oKca^axa 
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Ka.^mw/i npH KoiiU 0 Hr;:amiii oKcciJiaw -o,.. „p,„ pj-. 3 . 5 ; npM- 

^eu ocaAKon :;u>;iHiTii,.a.iOTC). HaH0o;ieo ko.-hc i;c.i.Kne aomvi ir httpm;: 
d cTroimwa 'lacTiiMiio, 3aTeM iioc.'ie BiJOTaMuaiiMyi b le^eime ueiw- 
Toporo Si;e;.;eini (;,-7 -lac,) KoimeHTpauMii oKca/iaia noBLiuiaercB ^0 
0,5-0 , 6 H.,ocieciieMHDaH ;ioi!o;iHMTe;ifcHoe i3M.]ie;ieHMe cipoHmiB. OcymecT- 
BJiGH^.e Taj%oio pe./.B-.a OLaaa;:ocb BoaLio.aiiav; CJiaroj^apa Toiviy, mto pe, 2 i- 
Kne aetwM, co.;ien,.;ai!!iiec/: b oca,HKe oKca.’iaTG Kajimuii, SHaMMxejiBHo ' 
Mexi.neHHee nepexo;uiT d paciBop, vgm npoHcxojan p;ono;iHHTe;iLHoe ^ 0 - 
oca.x3J,efiiie cipoHUMii. 

H3 pa3;iHt/Hb!x pacTBopMMLix co;ieii uiaBe;iei3o!; khc/ioih mi,i Hcno;iB3o- 
BQAyf B KaJecTBe 0Cd,;uiTe;in maBe;ieB0Ki'ic;i[ji: Ka;inii, odjia,xaioinnx C)o;:ee 
DHCOKOn paCTBOpHMOCTblC, WeM COOTBeiCTByiOluMe CCVIM Haip^B M aMMOHHfl . 

^ esyjiBTaTU iipoaeAeKHBix BKcrieiaiNenTOB iioKaoa/iWjMTo pyreHHi-i 

LiHpKoHHh, HHodHH, TeJiA.yp BecLMa Ma;io aaxBaTHBaOTC.q ocaiiKow OKcLa- 
la Kajiimixi (Tad;!. ^ tj 3). 

lipHBexienHue b laojiHuax ;iaHnt!e otiiochtcb Kan k pacTBopaM,npe;i- 
BapHiejiBHo BupepxaHHbiM b TeaenHe 3 ;ieT ( ^to HMeei cnbic;i npM neod- 
XOXIHMOCIM BGBxeqewiH 3;ieMeiii0B c doaBmiB: nep.oxioM no.ypacnajia), 
laK H K cbcaxm pacTBopau. 

B peaj^i-.iaie ooaKp^eHBji .Koa.mTa ra^iLUBa b nepexoMi 

y lda^^j,j/J0H30T0nLI C HeOo./ILIIJOi’i ,11,0/I6yi ^iCeCTKOFO - 


Tad^iMua 2 

PacnpG,ii.e,TeBBG paxuioB^GMGHxoB np>i ocaK,jj6HHM 
ohca-fiaTa Ka;ifcpHH, (lipxBo^piTca cp8ii,Hwe ^aHHue 
P-H^ia onarofl.) 


3;ieMeHT 


man B oca^oK 


l l ^ *■ 

I'e 

I 

Y ' 

Pm 

Eu " 

Zt 

98,0 j 

98,0 

80- 

98,0 

8,0 



TOO i 
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Tac5;mua 3 


Pacnpe^i;e;ieHHe cipoHmiJi h pe;tK03eMe;ii.Htix 
3JieMeHT0B npH 0Kca;iaTH0M ocas^eHnw paciBopa, Bu;i;ep- 
scaHHoro b Te^eHne 3 Jiei 


CoAepHcaHne paAwoaKTHBHocTM b oca;iKe 


TOB 

CqC^O,. ^ 

CTPOHIUI0 

peAKwe seMJiH 

I 

96,0 

96,0 

2 

97,6 

93,5 

3 

98,0 

96,3 

4 

93,9 

94,3 

5 

99,5 j 

95,0 

6 

98,4 

96,0 


TaEHM odpaaoM ^ociHraercB rpynnoBoe pa3j;e;ieHHe na j3- m 
^ -(ppaKUHH C OJliHOBpeMeHHOil O^MCTKOM (ppaKUHH ^ - M MHTKMX 

^-HSJiyqaiejieM cTpoHppifi, httphb, neoMiia, npaseojtHMa, uepM, npoueiHa, 
eBpoDHfl, caMapHH ot MaKponpHMeceii m KOHueHipupoBaHiieM hx b 20-25 
pas (od'BSM oca^Ka OKcajiaia cocTaB/iHeT 4-5^ ot o(5T)6Ma ncxoflHoro 
pacTBopa), JIm doJiee no^HoK o'Jhctkh ocajiKa ot MaKponpraeceM, a 
laMe OT ociaTKOB pyTOHM, mipKOHHfl H HwodHfl oca^oK npoivibisaeTCfl 
bojioM. 

PacTBop, ocTaioumPicfl noc;ie oT^iejieHHa ocaxKa oKcaaaia KaaBUirfiy 

B KOTOpHii nopOXOXKT AO '6% CTpOHpHB W pOAKHX SOMeaL , C JiySHT MCXOAHHM 
MaTepHaaoM ajib BHAeaeHM pyieHMfl,uHpKOHEa, hhoOha, Teajiypa, cypLMH, 
OcaAOK He oKcaaaia Kajituua pacTBopfleTca b , pacxBop Harpe- 

BaeTCfl A-^fl paspymeHwa maBeaesoH khcjiotu w Aajiee Mcno^itsyeTCfl am 
BHA eJieHHB CTpoHUHH, uepufl, npoMeiHH, eBponufl, httpwb m Apyrwx pex- 
KOSeMe/IBHblX OJieMeHTOB. 

2 . BuAejieHHe paAHOpepwA 

noCKOABKy BHCOKafl ^ -aKTIaBHOCTL paCTBOpa OKCaJiaTHOTO OCaAKa 
oc!ycjiOB;ieHa paAwouepMeM, c;ieAyiDn5HM sTanoM nepepadoxKM aojihho daib 
OTAe^iOHHe uepiifl. 3 to od;ier^aeT TpedoBaHwa k saiume h ynpoAaei 
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oMi'iCTKy BRj'e/iHcuMA HQ iiocviej^Moim-ix OTanax., JU/i Du;j,e- 

/ICIU1H pa;iaouepnfl iicnojibouiiaiia oj o cnocodnocTb iiepexo^lHTt b Mexupex 
BaxiGHTHoe cocToiifuie M OKCTpampoBaTBCii B DTOM cocToflHBB opraiiiiMe- 
CKHMM pacTBop.WTfi/mi/in,M3 oo/ibiiioro MHCJia o.'ipodoBani-iMx oKHo/iHiexeii 
jiJIH OKMCJieHHB pcpHil MW BblOpaJlH OBOHWpOBail HUii KMCJlQpo;j,. 

JUb no/iHoro oiaic/ieHiiB pepi-wi oaoiiHpoBaHHUM KMC;iopo,AOM Heodxo- 
jQiHMo, BTodu KoHuenxpanwH I-INU^ du/ia we HiDse 8-10 h. Tewnepaxy- 
pa ripw BwcoKHX KwcaoxHocxiix npaxxH’-iecKw ne BawBei pia cxenenL 
OKMCBeimB, nooxoMy mojicho paOoxaxL ripii KOMHaxHow xeMriepaiype. Bpewa 
noBHoro oKucaeiiHB oaBHCHx ox cojieps.aiinJi oaoiia b KBc;ioiioAe,ox koh- 
ueHipau.HH uepuB, ox 3c|x])eKiME!iocxii KcnoJiLGOBaHMB, a xaK;:;e ox co- 
4tep;7caHWB ,j;pyrwx BeinecxB, xaKHce oKiicMeMwx osohom; Cx'^' 

H xip. ^ 

npH co;tep:7caiii'iH osowa 3-4fi h Konueexpamin uepwB 100 - i50 ur/n 
noBHoe OKHCBeHHe npoBCXo;i,MX sa 5-15 muh., ecBH b paciaope ne co- 
AepMjxcfl Apyriix OKBCBHKiiuHXCH Beinecifl. 

JIbb HB/atiGipaui'Hi MSJioEeHHoro na pMC.3,4 noKasana BaBiiCHMociL 
(I)opMaBbHoro oKHCBHxejiBHcro noxeKHKajia aepuB h cxenewH ero oicwcBe- 
HBfl OSOHOM ox KOHueiixpaLiMH lINO^ B BojiHOM pacxBope. 

13 pesyjibxaxe HsyyeHHB cboMcxb pB,ii,a opraHMHeciuu paoxBopBieBex 
MW OCXaHOBHBI'ICL !ia CH.Nu, , OdJia^taiOIneM, nOMHMO yCXOHMHBoCXH K 
.jiei'iCTBHio OKBCjiwxeBei-i, xopoiBiUii SKcipaKuiionHUMH CBoiicxBaMB n ;;ocxa- 
xoHHo BBicoKOH xeMnepaiypoH BcnwiiiKH, 

QwcoKaa ycxoriqwBocTL CH^NO^ k oKHCBHxexLHouy .i^eiicxBHio 
osoHa nosBOBiiJia Hcno/iLsoBaxL noc/io^H/iK b KaBBcibo sainiixHoro okhc- 
BHXBBB npM SKcipaKUHii uepBB . J3 npousccG SKcxpaKUMH B pesyBBxaxe 
pa,iiM0BH3a M xepMii'-:ecKoro pasBOixeHMB odcasyiOTCB Boccxa- 

noBHxeBKj yae Hedo/iLiiioIi PcoHueHipanHii Koxopwx p;ocxaxoMHo juib boc- 
CiaHOBBeHHB MHKpOKOBH'JOC T3 Bo MSdeXCaHwe SXOro npWMeHBGX- 

CB SaXiHIIIbIB OKHCJIHXeBB - 030H. 

OKCipaKUHB UepUB HMTpOMexaHOM SaBIJCHT ox KOHUeHXpaHHH UNO 
BWcajii'iBaxGJiGfi II ,ii,pyrax v-LO^icxopoB , Jibb Budopa onxMMa/iBHoro pesiiwa 
BHBejieimB i],ep.HB Hawn dwBJi iisyBeHu paBHOBecpiB b ciicxeue 
HNO3— Cl-j3N02— ^ HSMepeiiH Kosa/pumieHxbi pacnpepieBeHiiB 
HNO 3 , CG H pBxa OG KO/IO '-I HUX 3/IGMGHXOB B SaBIfCilMOG Xll OX H 3 MG— 

iieHiiB GQCxaiia Do/iHoi: (Lasw. B naoxoBiuoM ;[0Kjia,ii,e ocBeineiia BHiBb qaciB 
oxoro OKGnepiiMGHxa/iiiHoro MaxopHa/ia* 

■0 xadB. 4 npHBGAGHbi paHHwe 110 pacnpe,,xeBeHM?o wenmy 

CH3NO2. M ^’^^3 s BpHGyTGiEMH H des Hero b 3a- 


. va-- 
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itllCMMOCTM OT pO lillOUOC llOi'i KOllUeHTpiaHHM MNO^ . 


Tadjwua 4 

Paciipe,n,e/ieiiiie yexupexaajieHTHoro pepwa 

HMipOMOTailOM M BOj^HblMM paCT130p)aMH aSOTHoM 

KHCxiOTU mhotoM m co^tepsaiiieii KajibunK 


l^oHaempauMfl 

Cq(N 03), 

r-3KB/jI 

PaBiioBecuaH 

KOHUGHipamifl 

HNO^ B 

Bo^tHOM cpase 

PaBMOBecHaB 

KOHuempamiB 

HNOj B op- 
raHHqecKoil 
(Jaae 

KoDlppHUMeHX 

pacnpe;].e;ieHM 

Ce ''' 

-- 

2,2 

0,27 

0,20 

- 

2,44 

0,27 

0,79 

- 

2,63 

0,30 

2,02 

- 

4,90 

CO 

2,24 

- 

5,10 

2,33 

2,45 

- 

5,40 

2,97 

2,40 

- 

5,60 

- 

3,27 


0,5 

0,09 

4,58 


4,67 

0,31 

4 T'O. 

- 

2,40 

0,60 

6,62 

4,0 

3,03 

1,02 

7,40 

- 

3,39 

4,70 

7,32 

- 

3,89 

2,30 

7,85 

3,75 

3,98 

4,95 

8,8 

3,0 

4,45 

1,72 

5,9 

2,25 

4,30 

4,59 

5,9 


KaK BH^Ho W3 ladMUH, npM BKCTpaKawM H3 pacTBopoB, c o;];ep:i';aiHMX 
C‘q(N 03)2 y K03!|x[jimHeHTbi pacnpeji,e;ieHHJi uepwfl SHamiiejibHo fluiue, 
^eM npH BKCTpaKUHH H 3 mtictoM HNO 3 . Kpowe Toro, Ha;iimHe b boji- 
Hux pacTBopax Cq(N 03)2 b 3HaMJiTe;ii)Holi cieneHH cHHEaei paciso- 
pHMocTL CH 3 NO 2 . ^;ie;iyeT oTMGTHXbjmo b pacxBopax HNO^ 
pacTBopMMOcxb CH 3 NO 2 SHa'JHiejibHo npeBumaei ero pacTBopuMooxb 
B yjicxoM BOAe w ducxpo BoapacxaeT c pocxoM MCXo;tHo^ KoHueHxpamiH 
HNO 3 - npK KOHueHxpamm 10 mojib/ji nacxynaex nojiHoe cMeiue- 
Hwe (|)a3. 

H3 npHBej];eHHHX b xadji, 4 h 5 3KcnepHMeHTa;ibHHx ;i;aHHbix BMja,Ho, 
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mto CH 3NO2 oOjia^aex xopouieM wadiipaTe/ibHocTbio no OTHO:::eHMio k 

KflK fl MMCTOfi HNO 3 , TdK H fl npnCyTCTBMM GC((|\|0j), . 
Iloc/ieAHHfi npncyTCTByeT b KoHneHTpaxe npoAyKioB jtejieHMH, m 3 Koiopo- 
ro npon3Bo;tiiTcii suAe/ieuMe pepwfl, h, HecMoipn Ha HecKOJibKo noBbiuien- 
Hbie sHaneHUfl K09c|xpwuMeHroB pacnpea;e/ieHHfl ockojio'ihux ^;leIv^eIITOD am 
paCTBOpa C OKCTpaKUMn npOWSBO^MTCB H 3 DTOrO paCTBopa. 

npHcyicTBue Ka/ibUMH WMeeT h onpexejieHHhie njjeMMymecxBa, laK Kan ana- 
MMie/ibHo cuMKaei pacTBopuMocib Cf-UNO., b bojihoM qjaae h hobh- 

rt '/+ 

iiiaei cieneHi) HSBJieMeHUB LG . HaMJiyMiuMMM yc;ioBMHMH M3B;ieMe- 
HHfl UepMH HUTpOMeiaHOM, no HaiUHM AaHHHM, BBJIfllOTCB KOHUeHTpaHHH 
KajibUHfl 3-4 r-3j;B/ji h b BOJtHofi (base 3-5 mojibA 

(paBHOBecHan KOHuenipauMB j . 3KCTpaKUMfl qepHH npii laKiix ycjiOBWflx 
paBHbiM odBeMOM pacTDopHiejifl ^tocTwraoT 60-80fo. riponbiBKa opraHHwec- 
Kofi (jpasbi ocyuieciBJineTCfl HN 03 ^ ^ BKciparwpoBaHHbiii 

BoccTaHaBMBaeTCH asoTHoKHC/iuM pacTBopoM w nepexoiiHT b 

Bo^Hyio (l^asy. 

IlpoHecc BUAe^GHHB uepufl ocyinecTB;iHeTCfl b 3KCTpaKii,MOHH0M anna- 
paie Tuna CMecHie^iB-oiCTOiiHiiK. CieneHB H3B;ieHeHWB n MHCioxa uepwB 
saBwcflT OT KOHcxpyKUHH 3KCTpaKTopa M MHCJia oKcipaKuwoHHHx cxyneHeK. 
B laciJi. 6 npMflejteHbi pesy/ibxaxbi pa^a onepapni! BKCipaKunn uepwfl b 
ipexcxyneHwaxoM BKCxpaKicpe. !\aK bm^ho h 3 npWBe^ieHHbix ^laHHbix, cxe- 
neHb HBBJieqeHHB pepHB cocxaBJiB/ia b cpe^HeM 97-98^5. Pa^iHoxMMriecKaa 
MMCxoia npoAyKxa b 3 xom cjiyMae paBHJi;iacb 99,5^, yBe;inHHB mhcjio 
npoMbiBHUx cxyneHefi b OKcxpaKUHOHHOM CHCieMe, HexpyAHo .’^cdi-iTbcfl Oo- 
Jiee BUcoKoi'i '^hcxoth, 

TadvXHua 6 


HBB/ieyeHwe uepwB 


OHHXOB 

Pacnpe;ie;ieHHe uepwA 

B ^ 

Co^epEaHne 
uepHH B 

pe3Kc xpaKxe 

CxeneHb OKCTpaKiuni 

uepiiii B riepBOii 
CCKm^H B .L 

Bo;iHaB 

(Jasa 

HHipo- 

MexaH 

pe3K- 

crpaEi 

I 

2 

3 

4 

5 

i 6 

I 

65 

- 

87,3 

lOO 

r 

93,5 

2 

9,0 

— 

86,0 

100 

91,0 

3 

? 5 

1 

86,5 

73 

92,5 

4 

52,9 


83,5 

90* 

87,1 
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5 9,9 - 88,7 

6-9 2,2 - 94,5 

10 2,7 11,8 82,0 

H-I3 i,6 - 97,3 

1,4 - 96,7 

45-16 1,7 - 96,0 

47-20 1,0 - 97,2 

24-24 4,3 - 97,1 

3. BwjaiejieHHe cxpoHiwfl 

(pasa, ociaEimaiicfl noc;ie aKCTpaKUHM uepiiH, co^iepaui 
TpexBa;ieHTHbie pe;iKHe aeiiJiM m cxpoHimfi. IlepBofi onepauweJi no ee ne- 
pepaOoTice HBjiaeTCfl 0T;{e;ieHHe CTpoHiwa, ajie qero mu Hcno;ii>30Ba;in 
coocaifleHHe ero o Cq(N 03)2. npmieHeHHe Ka^itiwa b KaieoiBe 
H0CHTe;i« npeflCTaBJiflei ^;Ba npemaymeciBa; Bo-nepBUx, He nyacHo bho- 
CHTB HoBoro HocHiejiH M, Bo-BTopux, nocjie^yiomee oT^te^ienne CTpoHpwii 
OT Ka^IfcmiB Hexpy^lHO OCymeCTBHTB, 

H3BecTHo,qio npH KoH^eHTpa^IIflx HNO 3 ~ 70^ u Bbiuie 
KayiBUMfl VI ctpohhhK KpiicTa/iMayioTCH h3 paciBopa b bm^g (JesBo^Hux 
HMipaTOB. KaK noKaaaM HaLow BCc;ie;iOBaHMfl, cooca/ic;i;eHiie 3thx ojieMeH- 
T03 noA^MHfleiCfl 3aK0Hy X;ionHHa. noaiowy j;o;ih crpoHUHa, nepeme^uiero 
fl oca;^ 0 K, jioJiitCHa 3aBiiceTb ot aojim KajitmiH b oca^Ke n He saBwcHT 

OT odmero KOJiiiqecTBa ctpohohh, qio h nojiraepiujiaeTCH pesy^itTaTaMM 
onuTOB (pmc. 5). 

OKasa/ioc L , HTO ^nociaToquo ocajic^eHHfl ~ 40^ Bcero npncyTCTByio— 
mero B pacTflope Ka;iBHHH npaKTHqecKu noBHoro BujuejieHUB Bcero 
CTpoHUHfl , Snafl KOBHqecTBo KaBBUHB, MoacHo, noJifcayBCB MsoiepMoH 
paBHOBeCMB Co(N 03]2^H20-HN03 , paCCHHTaib, KaKOe KO- 

MwecTBo HNO3 flaHHoM KOHpeHTpauHM HyacHo BBecTii,qT0(3u oca- 
;;HTb 3aj;aHHyK) aom Kajibuua . yj^oOHee no/iBsoaaxBCB HNO3 Kpe- 
noCTbio 98-100;^, Jljia Bu^eaienuB cipoHUJiB, cboOo^hofo ot KaBi)HJiB,no— 
ByqeHHua oca^^oK HHipaia paciaopHiOT u nepeocaxc^iaiOT OTBmeii HNO3. 
rioJiyqeHHuM ctpoh4hK npe^ioxaBBiier codoB p£UJ.M0XMMMqecKn qHCTufi nps- 
napax, ecm BbiAejWHue ero npowsBo^iiMTCB h3 Buj],epjicaHHoro pacTBopa. 
Buxojo; ero cocxaB^uiex 85-90^. 


400 

90,4 

400 

97,8 

400 

97,3 

400 

98,4 

400 

98,6 

89 

98,3 

100 

99,0 

400 

98,7 
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4. Bu;],e;ieHHe httphh h pe;j.KMX aewe/it 


OcxaioinHiicH nocjie oTJte/ieHHJi cxpoHUHfl pacxBop coAepsHi uxipwri 
H peAKosGMe/ibHbie 3JieMeHTti. pas^ie^eHHfi pa^iMoaKiHBHux pe^KWX 30- 
MOilb MU npMMeUMJIH MGTOA 3KCTpaKUHM paCXJBOpWXeJIHMM , MMGlOmMM, KaK 
Haw Ka)KeTCfl, HecoMHennue npewM^meciBa nepe;t oca^uie/iBHUMM Mexo^aMM 
H iiiwpoKo pacnpocxpaHeHHoM b Hacxofimee speMfl xpoMQTorpaipeii , Jim 
npeHMymecTBa oc5yc;ioB;ieHU sHa^Mie/iBHO do;iee bucokoK npoMSBOAMie/iB- 

HOCTBIO, OTCyiCIBMGM XDGpjtOM (J)a3bl ( C KOXOpoK MaCTO CBMSaHbl paSMM— 
Hbie 3aIpy;^HeHMB), JierKOCiBio xexHOJiorMMecKoro oti)opM;ieHMB m do/iBuiMM 
onuTOM npHweHeHHfl Qxoro Mexo^a b KpynHow npoMUuuieHHOM Macuixade. 
HaM/iyMuiMM pacTBopmejieM pa3AejieHMfl pejtKMX 3eMe;ii> ;i,o nocJieji,Hero 
BpeMGHH HBJIfleiCfl XpMdy THJI$OC(paT , npMMeHBGUUM B aSOTHOKHC^lblX pacT— 
BOpaX (4) , 3T0fi CHCIGMU yCXaHOBJIGHO HawdOJIBUlGG paOJIMMMG KOBCi'— 

^MUMGHIOB pacnpeAejieHHfl ^syx coce;iHHX pewx 3eMe;iB. KootpcpHUHGHiu 
pacnpeAejiGHMfl pgakhx sgmgjib h httphb Me’/a^y HNO 3 w xpnOyiM;!- 

(|)OC(l)aXOM SaBMCflX ox KOlipGHXpaUHM KHCJIOXU, a laKIKG npHCyiCXBMM Ka;iL- 
BHfl H JDtpyXMX KaXHOBOB B paCTBOpG. HaMdOJIBIUMG pa^JIM^MH Had;iK)JI,aK)IC fl , 
KaK 3X0 BW^HO H3 pHC.6, B OdJiaCXM HBUdOJIGG BblCOKHX KHC/IOXHOCTGH , 

JiaHHUG no KOOliXpMUHGHiaM pacnpGAG-^dHUfl pG,II,KHX 3eMG/IB FipM 3KCX — 
paKUMM xpMdyTMJi$occ[)aioM (cM.pHC.G), noJiyMGHHuo Hawn B I9o2-49 j4rr., 
xopouio cor/iacyioxcn c HGjiiaBHo onydMKOBaHtiuMM pasy/iBxaiaMii fJaK- Kob 
C COXpyJlHHKaWW (5). Ji,GKaHTax nOCBG OX^GJIGHMA CXpOHUHH CO^GpXMT 

r-3KB/;i KaBBUHH M ~I5 r-3KB/ji HNOj. 3x 01 paciBop des 


CyiUGCIBGHHblX KOppGKXMpOBOK MCriO/IBOyGICH 'AM BU^G/lGHMfl HIXpMM M pGJ],- 
KHX 3 GMGJIB. liaHdOJIBUlGG SHaneHHG MLIGIOI Y M pGJJ,K03GMGJlB>HblG 

o/ieHGHxu Mb hhxY , 1 \ 


M KaK do;iG6 KOpOTKOKUSyiHHG, BbIflGMIOX H3 paCTBOpOB C Ma 

;iOM BUJiGpEKOM , a H3 paCXBOpOB, HO/iyMGHHHX M3 


Maiepuajia, BU^epsaHHoro 2,5 - 3 roAa. 

3KCXpaKUM0HH0G pa 3 J,GJIGHHG pG^lKIlX SGMG^IB MOHHO OCyiHGCXEMIB B 
pasM'^Hoii annapaiypG. HaM Kaaa/iocB HawdojiGG y^iodHUM npMMGHBiB nojiy- 
npoTMBoioMHbiG annapaiH inna cmgchigjib - otcioMhhk, 

B jiadopaxopHux MCCJiG^oaaHHflx homm dbi;i wcno/itBOBaH OKCxpaKUWoH- 
HbiK annapai yKasaHHoro inna, cocxohbiiihM m 3 20 CTGKJinHHUy^ h^ggk 
( pHC. 7,8), KaKAaa X3 KoiopHX cocxoaJia m 3 cMGCHieabHOH (doabiUGM) h 
OTCTOMHO i^ (mGHBUIGm) MaCTGM. nepGMGlilHBaHHG ^d.3 OCyiUGCTBaHaOCB MGXa- 


hmmgckmmm MGiuaaKaMw . 


Approved For Release 2009/08/31 : CIA-RDP88-00904R0001 001 3001 9-7 


Approved For Release 2009/08/31 : CIA-RDP88-00904R0001 001 3001 9-7 


-IG- 

PeKHM paOoTU arinapaxa du/i nojiodpaH laKUM odpa 30 M,MTO Ka}iyj,aH 
cryneiiL SKcipaKTopa npiiMepHo cooTaeTvaTuoBa;ia TeopeinMecKofi CTyneHH. 
npH 9T0M aHaMMxejibHo od;ie FMaiorcji see pacqem,cBfl 3 aHHue c ripopeccoM 
pa3;i,e;ieHHa. B nepayro ayefiKy annapaia saaMaaerca pacTBop, coAepjsa- 
iHHii pa3^i,eafleMyio CMect, bo Bce ocxaaLHbie aveMKH npoMUBHaa kh^koctb, 
14, Ib H. I-INO 3 . TpHdyTH^occpaT, npe^BapuTeabHo HacumeHHuK 
KHCJioToii toM Ke KOHueHipauMH, no/,aercfl b nepsyio aye^Ky, m 3 otctoK- 
Hoil yacm KoiopoM oh nepe/muaeTCH bo Biopyio aveJiKy, jh 3 BiopoM b 
T peTLJO H la. Bbixo^HuiHii H3 nocjieAHeM aqeiiKH pacTBopHrejib pa3;te;iflei- 
CH Ha ippaKuifH, cooTBeTCTByDipe 0T;te;ibHbiM BU^eJiHeMUM GaeMeHiaM. 

HnKaKHX saTpy^HeHMi-i c pas/tejiaHweM (|ja 3 iipw npHueHeHMH Hepas- 
OaBjieHHoro TpHdyTMa(J)oc(l}aTa b annapaxe onweaHHoro inna He HadJHctna- 

JIOCL. 

Btij^ejieHHHe pa^HOB/ieMeHxu iisBjieKaioxcfl ns cppaKpufi AsyiiH - xpeMa 
nopuHflMH pasdasjieHHoii HNO 3 ^ noAorpexoii Jio 50-60° yjiyy- 
uieHHH pacc/iaMBaHMH . JIm ommctkh peoKcipaKioB ox ocxaxKOB xpnOyiHa- 
$oc(paia OHM npoi^biBaioxcB HHepTHUM paoxBopwre/ieM CCE 

Ms CB^HX pacxBopoB Mbi noJiyqaJiM 3 xhm MexoitoM 3HaHMie;ii>Hue ko- 
-^HqeciBa Y des HocMxeM BucoKoil pa;tMoxiiMiiyecKofi mhcxotu c 
BHX o;iOM, npHd;iHKaBllJHMCB K 'lOOfo, 

nobw aHajiorHVHoro annapaxa npoHaaoj^ijJiocB BH^e;ieHHe 
i^rvi H Gu H 3 pacTBopoB, BLi^iepKaHHux B xe^CHHe 2-3 ;iex. Kan 
dH;io yKaaaHo auuie, b npHMeHBBiijeMCH HaMw DKcxpaKTope y4aBa;ioci, uoj[- 
;tepKHBaxB npaKxnqecKH no;iHoe paBH 0 Becne newy (|)a 3 aMH b KaK^^oM cgk- 
UHW annapaxa. HexpyAHo noKasaiBjHxo ecm , xpowe loro, yc;ioBHfl 
dKcipaKUMM (BejiijqHHa K03(M)MpHeHxa pacnpe^e/ieHun, odteMH (pas) o;;m- 
HaKOBBi BO Bcex ceKUHHx, TO KOHueExpapHJo sKCTparnpyeMoro BemeexBa 
c K03t|j(|)HmieiiT0M pacnpe,/j,e;ieHMfl 'kj^ b ceKUMH c nowepoM m momo 
BB ipasHXB $opMy;ioM; 

- ^ f ^ 

c.=c P 

^0,1^ ■ 




B 3xoM ^0pMy;ie Cq^L “KOHqeHxpauMfl BeineciBa b nepsoii ceKUM 
Haqa;ia nponecca ( b xok xce ^ase, yxo h KOHpeHxpanHa ), uT - 
odx>8M nponymeHHoro nepes cwcieMy pacxBopHxeM, l7j_ -od-seM opra- 

HHMecKoii (pa3bi h -odBeM boj(ho« fJasBi 3 Kajspioii ceKUHM. 

B ycjioBi-iflx BBiitejieHHB pajiHoaKXHBHHx pe;iK03eMe/iBHBix ojieMenxoB 


J 
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M3 oriHcaHHoro Duuie KOHueHipaia (BUcoKaa KOHneiiTpauMFi 
H HH3Kafl - Bhl^teJIBeMUX 3JieMeHT0B) MOHCHO npeHCCpeML MSMeHeHMeW BGM- 
MWH K 03 c|x|}imMeHT 0 B pacnpe;],e;ieHHfl b npoaecce BKCTpaKUWH. 3 to Aaei 
ocHOBaHMe noJibSODax BCfl npwBejteHHoM (popwy^ioM ajib pacMeia KOHuempa- 
lyiM H3B;ieKa6MtJX ajieMGHTOB b Jirodofi momsht Bpswenw b KajicAofi cgkumm 
npwdopa. 

PesyBBiaTbi pacMGia, ocHOBaHHoro na BGJin'iHHax K03c|4<imHGHT0B 
pacnpGAejiGHMfl , npeABapuTejitHo onpeAe.'ieHHUx b AeAMieJiBHofi bopohkg, 

H Ha HSBecTHUX napeiMGTpax npHdopa, kbk 0Ka3aAoc,b, yAOBJiGTBopHiGjib- 
Ho coBnaAaiOT c onhiTHUMn ashkhmh, 3to bhaho, FianpuMep, Ha pwc, 9, 

Ha KOTopoM npwBGAeHo pacnpeAeAGHwe KOHUGHipauiiM httphh h npoMGiHfl 
BO cppaKAHflx pacTBopHTGAH , oTdHpaGMbix H3 nooBGAHeii CGKUMH npuCopa, 

H w3 pwc.IO, npeAcxaBJiBiomero aHaBom^HOG pacnpGAe/ieHMG aah mttphb, 
GBPOHHB M npOMGTHH. KBK BHAHO M3 pWCyHKOB, COBHaAeHMG ODHIHUX ABH- 
HUX (tOHKh) C paCC'JHTaHHUMM TGOpeiMMGCKH (CIIAOIIIHHG JIHHHm) BnOBHG 
yAOBJIGTBOpHieBbHOe • 

nOJiyHGHHUe TaKHM CnOCOdOM npOAyKTbl - paAMOaKTMBHUG npOMGTIlH M 
GBponH0 - OTJIHMaAHCb BUCOKOK paAHOXMMH^JGCKOfi HHCTOTOM. 

5. BblAeJIGHHG UHpKOHHfl H HHOCWfl 

KaK yKaabiBajioc b Bbiiiie, uhpkohmM, hmo(5hH w pyieHMii nocJie ocaK- 
AeHHfl OKCaJiaTa KaJIBIlMH OCXaiOTCH B paClBOpG. JiAfl BUAaJIGHMfl 3THX 
3 ;ieMGHT 0 B, B MaCTHOCTH UHpKOHHfl M HHOOHB, HGOdXOAMMO CKOHUGHTpHpO- 
Baib MX B IviaJIOM Od'BGMG M OTASBMTb OX OCHOBHOil MaCCU MaKpOKOMBOHGH- 
TOB, MTO AOCTMraGICfl npOBGAeHMGM npH TGMHGpaxypG 90-95° OCaiKAGHHH 
npMcyxcTBy JDinGro b pacxBopG KGJiGsa ibg/iombk), CiGiiGHb saxsaxa fmapo- 
OKHCblO KGBGSa UHpKOHHfl H HMOdHfl AOCiaXOMHO BbICOKa H COCXaBAflGX 
97-98^0. BeflKHHHa saxsaia pyxGHHfl hhkg, -- 70^. ripoMbixbiM ocaAOK tma- 

pOOKHCM KGflGSa paCTBOpflGXCfl B HNO 3 C IBKHM paCMGXOM , MiOdH 

pacxBop noJiy^HJicfl 10 h. no HNO 3 . TaxoK pacxBop noABGpraGxcH 

npOXHBOXOMHOK 3KCipaKUHH xpHdyXMA(|)OC$aXOM. KoOlJxpHUHGHXhl paCOpGABAG- 
HHfl UHpKOHHfl H HMOdHfl MGJiCAy XpHdyiMA$OC$aXOM H HNO^ npHBGAe- 

HU B XadA, 7 H 8. 

OcodGHHOCIbK) nOBGABHHfl 3 XHX 3 AGMGHI 0 B npH OKCXpaKUMM flBflflGiCfl 
KasymaflCfl HeodpaxwMocxb npouGCca. Ko 3 $$muhghxh pacnpGABAGHHfl npH 
peSKCipaKUMH H 3 OpraHHHGCKOii IpaSM B BOAHyiO 3 HaMMTGAbH 0 BHiilG, U GM 
npM SKCXpaKUMMo 




Approved For Release 2009/08/31 : CIA-RDP88-00904R0001 001 3001 9-7 



Approved For Release 2009/08/31 : CIA-RDP88-00904R0001 001 3001 9-7 

- 18 - 

TaOjiMua 7 

Pacnpe.ii,e jiGHHe uwpKOHUii TpHCyinji^octpaTOM m boa- 

HtJMM paCTBOpaMM aSOTHOB KHCJlOTbl HpM 20° (OKCXpaKUMfl) 



PasHO- 

BecHaH 

KOHUeH- 

TpaUWH 

2,6 4,6 5,4 6,4 7,4 7,9 8,5 9,3 9,5 10,5 12,2 15,3 

B BO^- 

hoK 

$336 

ItoaMiM- 

UHeHT 0,9 1,2 1,55 2,15 2,53 3,6 4,3 4,5 4,8 5,9 11,2 24 

pacnpe- 

CieiiGHB 

ii3D;ie^e- 47 54 61 68 72 78 81 82 83 .85 92 96 

HHO- 

CUj % I 

oT,(ie;ieHHH hhoOha ot uupKOHiin mbi Hcno;]B30Ba;iii cnocoOHocTfc 
nepBoro odpaaoBUBaib npo^HbiM Ko:.:n;ieKC c ^ 2 ^ 2 ' 
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YKasaHHuM sume pacxBop, tO h. no MNO^ ^ co^tepiKamMli iwp- 

KOHnii M HModwK, npwBoflHTCfl B KOHiaKT c ipiiOy TM/IipOCqjaTOM , 3ai6M 
pacTBopHiejii), coAepJKamwH cyMMy uhpkohhb w Hwodufl, nocJieAOBaiejfitHo 
npoMUBaeTCB npoxMBOTO'JHBiM MeioAOM cHaMaJia ,noJiHocTBD H3B;ieKa- 

lomefi NB, BaxeM pa3OaB;ieHH0fi HNO 3 , ' wsBJieKaiomeM npHMecB 
ociaBiiierocfl HiTpua H,HaKoHei;, maBeJiSBoil khc/iotoR ,b Koiopyio nepe- 
XOJIHT UHpKOHHll. KaK H B C/iy^aC peAKMX 3eMe/IB ,pe3KCTpaKTU npOMbIBa- 
MTCfl HefiTpajiBHHM pacTBopniejieM THna CCB-^ Ijib y 4 a;ieHHii c^ie^iiOB 
TpH(3yTH;i$oc$aTa. 

6 . BH;ie;ieHiie pyieHna 

OcTawmHMcH B AeKaHiaie noc;ie ocaweHHH oKca/iaxa Ka;ibiwfl w b 
H eKOTopux Apyrwx paciBopax pyTennii KOHueHTpHpyeTCfl Ha oca^;Ke cyjiB- 
$Hfla HHKe;ifl, Ha KoiopoM oh saxsamBaeTCH ao 80^. noc;ie paciBopeHHH 
ocajtKa cy;ii>$M;i.a HHKe;ifl b HNO 3 pyieHHii H 3 B;ieKaeTCH DKCipaK- 

mieii TpH(3yrn;i(i)oc$aT0M b Bw^ie HHTposocoeAHHeHHB. B Tad;i.9 npuBe^eHu 
BejiHHHHH KO 3 (M*HUHeHT 0 B pacnpejieJieHMH K CTeneHH HSBJieweHHB pyieHiifl, 
nojiynenHue npn OKCTpaKUHM rpudyinji^octiiaxoM H3 asoxHOKwcjiux pacx- 

BOPOB. 

TadJiHUa 9 


Ko 3 {p(j^HHHeHr pacnpeAeJieHMB m cxeneHw 
H3BJieMeHHfl pyieHMH 



KoHpeHTpamifl 

KoHueHxpapHfl 

Ko3$CpimMeHX 

io H3BJie- 


HN 03 ,h.’ 

NqNO^,h. 

pacnpeACJie- 

HHfl 

MeHHH 
pyx OHM 

I 

2 

3 

4 

5 

SaBHCMMOCXB 

I 

0 

0,16 

14 

KOS^WUHeH- 

1 

0,2 

4,8 

83 

xa BKCxpaK- 
UHH 01 KOH- 


1,0 

2,7 

73 

HeHxpauHH 

i 

i,6 

0,75 1 

40 

HHXpHXa 

HaipHfl 





SaBHCHMOCXb 

0,2 

0,2 

U. 

92 

K03$(i)MljlHeH- 

1.0 

3.0 

0,2 

4,8 

83 

Ta OKCipas- 
UHM ox KOH- 

0.2 

f 

4;,o 

51 

ueHTpanHH 

5,0 

0,2 

0,5 

32 

KHCJibXH 
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I 


daBMCHMOCTb 
K03qx|;HmieH- 
ra OKcrpaK- 
"HI1 or 

KOHUGHTpamiH 

HMTpaxa 

Harpiafl 


3,12 

9,3 

17,0 


76,2 

90,5 

95,0 


npoBe,ieHiie 3KCTpaKUMH b oniMMa/ibHUx m Ka)icj(oro ms MSjMeHHtix 
cjiyqaes ycjioBHHx, i.e. npw KOHpeHrpamiH HNO3 0,2 h. kohugh- 
ipauHH HitipHia 0,2 H. H KoBuempamiH Hmpaia 5,0 a., noSBomao 
jOBeciH cieneHB HaBjeMeaHJi pyieHM ao 99, (W npw KoBWnpiieHie pac- 
npej!ie;ieHHB,paBH0M 59, 


3 aKJiiDMeHHe h bubo^h 

CxeMaiMMecKH onHcaHHUfi Bume KoMnjieKCHuK mbtoa nepepadoiKM 
CMeceii npo^yKioB piejieHiiH c ucjibb BU,nejieHiiH ochobhux ocKo;ioyHHx 
pa, 5 M 09 ;ieMeHT 0 B (puc.Il) ocHoBaH na pn^e Mcc;ie^ioflaHMii, H 3 ;]oaeHMe 
pesyjiBTaroB b Koropux b paMKax Hacroamero ,noMa,i;a HeBoSMOKHo. B 
^acTHocTM, dB;io nopipodHo MsyqeHo pacnpeAe;ieHiie do;ii>iuoro MMcaa 
D^ieMeHTOB Meji£, 5 y oca, 5 KaMH OKcajiaia Kaamufl, Harpara Kaamwa, rM, 5 po- 
OKHCM Keaesa, cyaBcpHAoB msah, HHKeaa h ,Jipyriix oca,^KoB m pacxBo- 
paMH pa 3 jiHX}Horo cociaBa. IIo^npodHo HCc;ie,HOBaHH raKse npoqeccH skct- 
paKUHM OCHOBHHX npo,HyKTOB ^eJIGHHA HHTpoUexaHOM, TpMdyTMJI$OC(paiOM H 
flpyrMMM pacTflopHxejiiiMH ns pasMtiHHx pacTBopoB. Ha ocHosaHMM pe- 

syjiBxaxoB sthx padoi dbixiM BHdpaHH onxMwa/ibHHe ycjioBMB npoBGpqeHHfl 
npouecca. 

B npoijecce npoBepKu ynoMBHyxoro KoMn,/ieKCHoro Mexojia dmiH bh- 

Hoc^xeae* pa,»o.3oxon« 

’ ’ 7 UM , INI/ . KU H HGKOXOpHe 

^pyrwe waoronH b Ko;inqeciBax ox 50 mke)ph js,o 15 KiopM b BaBMCHMocm 

ox noxpedHocxH m co,^epa:aHH^^ HSBJieKaeMoro pa,nH 03 JieMeHxa b hcxojhoH 
CMeCM. 

BH;i;ejieHHHe npenapaTu dbi;iu no^fleprHyxhi BcecxopoHHeMy XMiiM^e- 
CKOMy H paAHOXMMMwecKOMy HCCJieAOBaHHio; qacxB K 3 HHX dbi;ia Iicnojib- 
BOBaHa AJisi npwroxoBjieHMB onaxHUx mcxo^hhkob M 3 ;iyqeHHfl. TaK, ms 
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BU^ieJieHHUX paAHOM30T0n0B C© H uU HSrOTOBJieHbl TBep- 

;yde npenapaiu, aaKJiJs^eHHue b lOHKOCTeHHtie ajuoMHHHeBtie aMny;iu,K0T0' 
pLie dbiTO Hcno^BSOBaHU b KawecTBe hctomhmkob MflrKoro ^-nsjiyMe- 

HHB npH MByweHHH B03M0KHOCTH npMMeH6HMfl 3THX HSOTOnOB B 
djeKTOCKonnH jierKHX Meia/i/ioB h cnjiaBOB. 

npe^BapHTeJiBHo 9 th npenapaiH Le h du cJujih noABeprHy- 

TU r^iasyHOBUM (6) TiuaTe^BHOMy cneKTpoMeTpnyecKOMy KCCJieAOBaHwio, 

OcodeHHo TiuaTe;ii.HO dux H3ytieH npenapai paAMoeBponwa b cbbsm c 
MM eBuiMMiicfl B XHTspaiype yKasaHHflMH Ha naxunuB b npoxiyKTax x,ex6HHB 
saMeiHofi npHuecH (7,8), oCixia^awinero acecx.KHM ^-HSJiyne- 

HEieM. 


UccjiGAOBaHHe noKasajio AericTSHTeJiBHoe npacyTCTBiie b suxiexeHHOM 

GBponHii H 30 Tona Gu'^\ OxHaKO cyMMapHoe KoxuneciBo npHuecea 

B npenapaxe He npeBuiuaeT no ^Hcxy 

pacna^oB 2-3^ C b pacMeie Ha npo;iyKTU ^exeHwfl, Bu^iepsaHHue 
oKoxo I ro^a) • 

Hcto^hhkh HSxyneHHfl, wsroTOBJieHHue h 3 Lu h Le duxH 
HCnOXbSOBaHU W HCCXeAOBaHMH Ae$eKTOCKonHyecKMX cboKctb 3THX 


pa 4 i;HOH 30 TonoB, Oji.HOBpeMeHHo (5uxo npoH3BexieHo cpaBHHTe;ibHoe nccxe- 
x;oBaHHe ;ie$eKiocEonnMecKHX cBoficrB (lO). yciaHOBxeHU odxa- 

CTH npMMeHeHHfl 3TIIX hctohhhkob, paspadoiaHU MeioAHKa n lexHHKa 
-KOHTPOXH npOMUilIxeHHUX . 

,KaK MCTOMHMK ^ -HS^iy^eHMfl, XtXfl xetpeKTOC KOOMH TOH- 
KocieHHUX M3ja,ejiiiit npH npaETHnecKH o^lHHaKOBoii BUHBXfleMocTH x;e6eKT0B 

V rp, j i^o 

(puc. ■12 H 13) aueei pflA cymeciBeHHux npenwymecTB nepe^ iw . 

•I. 3#eKTHBH0e BpeMH HCnOXBSOBaHHfl HCTOMHHKOB GU BCXej^- 

CTBHe SHawTexbHo doxbuiero nepwo^a noxypacnax:a b 5 paa doxBiiie,neM 
juxfl Tu hto ocodeHHo BasHo AJiH padoTU b saBoxcKwx M rioxeBux 

yCXOBMHX. 

2. B CBH3H c yciaHOBxeHHOM BKcnepHMeHiaxBHo doJiee bucokoh 

3$$eKTIIBH0CTbK) perHCTpaUHH HSXyMeHWH Btl ^ nXGHKOil npOHSBOAH- 
TexiHOCTL paOoTU c B 2,5-3 paaa BUiiie,HeM c 

3. BcxexcTBue doxticoro Buxo^ia J'-KBanioB na pacna^ w bo3- 

M02CH0CTH nOXyHeHHH .HCTOMHHKOB 063 HOCHTeXfl MOKHO DOJiyMHTB HCTOM- 

hhkh Gu^^'^co SHaMHTexBHo MeHbiiiMMM pasMepaMH ^^oKycHoro nflTHa,MeM 

B cxyMae T'u 

Upw npOCBeMHDaHHH TOHKHX H3;i,e;iHfi M3 CiaXM M CnviaBOD Il'IiaHa, 
aXMHHHH H MarHHfl OKasaXOCbjMTO MyBCTBHTeXbHOCTL Mexojia npM npHMe- 


ll 
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. 1 :’ H 13 ). 


13 i, 5 pasa Bhiiiie,MeM npn Mcno/iB3oi3aHMH n 


iipHwecM bu He3HaMHTe;ibHo noB/iHfl/io Ha ^tecpoKTocKo- 
•ii.‘ oBoiiGTDa MCTOMHMKa M TpedyoMyio loOTHy aamuTU, HecMoipa 
!->iiGc ijpuMH BLi.nepjiCKM npeoapaia (~ 6 ;ieT) nocjie ocl;iyijeHMH ypa- 
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Phc .1 . 


Phc. 







3aXBaT CTPOHUHfl OKCaJiaTOM KaJlbUHB 

B saBHCHMocTH OT f oLSnaT- 

TTiflnwM OKC8J18T8# liO OCH opftMHaT 
paMOBGCHafl KOHUeHTpaUHfl CXPOHUKH 

n DacTBOpe B no och a(5cD,vicc- 
HsduTOMHaH KOHueHTpauMfl OKcajiaia 
B r-3KB/jI« KOJIHUBCTBO BBSflSHHOrO 

TCajiBDHfl 0,075 r-OKB/Ji 



3axBaT uepKfl h mttphb oKcajiaiow ^ 

KaJIBUHfl B SaBHCHMOCTM OT CyMMapHOM 
KOHiieHTpaiUiM oKcaJiaTB. Ho ocii op 
IMHai “ paBHOBOCHafl KOHUSHTpapUfl 
IiepHfl M HTTpMfl B HO OCH 800- 

imcc - HSteTOMHafl KOHueHxpapHfl ok- 

caMxa B r-3KB/;i •, © uepHfii 

Q httphS. pH pacTBopa 4-5 
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- 24 - 



Phc.S. OKHc;ieHiie ^epHfl o 3 ohom (b b sa- 
BMCHMOCXH OT KOHUeHipaUHH aSOTHOH 
KHCjiOTH. no ocH op;;nHai - CTeneHB 
OKHMeHMB ^epHa b iio OCH aoc- 
IWCC - KOHneHipauMfl asoiHoi! KHcao- 
TU B UOJlh/n 



HCe4e SaBHCHMOClB OKHCilKXeaBHO— BOCCiaHO- 
BHiejiBHoro noreHipia/[a Ce^'^/Ce*'*' 

OT KOH^eHTpa^HH a30THOiS KHCaOTH 
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PHC.7.3KcigaKWHm8 annapai ™aa c«ecMie^^OTOiolta,.i 



c * ^pOfTquoHfiOB 
f^^eO/ra. 


I r 



PHc.SeCeKaMH 3KCTpaKmioHHoro annacaia 

a^BXOSHO© 0TB6pCirM6i ^n6p0|fflqi(;a : 
e~Mei!ia;iKa; c-cjiHSHaa ToydKa : 
d-BHXO^HOe 0TBep0TM8 
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MPB 


m^iH 


!!!!!!!!!!!!!iiii>ii»liiiSii|iiHii 


!i!!!!!!!!!iiiiiiiiiiiiii!ililii 

^KSailBSB 


ISKS! 


iilipsiliiiikiis 


■1^8 8 

mil iii I 

1 ■ 

■■ 


i mmmm m 
■■■■ ~ 


8 HBS^^^ 18 §lli 888^888 

aBBgiBii^Hia SgSBIiSgB B^aiSgSba 

SBBaaBffliaaiBaBBaaaiiifflaaaiggM 


■■■■fiiirami 

■BlffllHMIl 


2QD 300 '400 


900 1000 1100 


1900 mOjUA 


?i!c.9,PacnpefleaeHHe KOimeHTpaiiHfii httpha h npo- 
Meiiifl B Buxo^meM pacTBopHiejie. Ho och 
adci^cc- odi>eM TpH^TH;i$oc(|)aTe, nponejpe- 
ro Mepea annapaT, nb och opwinat-- KOHqen- 
xpauHH pa^HooHeMeHTa b k hcxopoH. 
CnjiofflHue KpHBHe - paccqHiaHHoe TeopeiH- 
qecKH pacnpej^ejieHHe: J- Y ; 2 - prrv 
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-ZQ- 




PHc.IO,Pacnpe;ie;ieHHe K0H^eHTpa^Mi! paflHOMsoTO- 

noB. 110 ocM a domic c - odi.e]vi ipadyiuaAoc- 
$aTa, npoieftiaero qepes anna par. llo 
OCH Op^Hai- KOHIjeHTpailMH paflH03JI6MeH- 
Ta B ^ K mcxo^iho 2. Cn,iioniHiiie Kpusue - 
paccqHxaHHoe TeopeiHqecKH pacnpejejie- 
HHe; 1 -V ; 2-Eu ; 3-pm/ 
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